Preparation of biological material for X-ray microanalysis of diffusible elements. II. Comparison of different methods of drying ultrathin cryosections cut without a trough liquid.
The appearance of ultrathin, dry-cut cryosections of brown adipose tissue and liver was found to be strongly dependent upon adequate freeze-drying. If freeze-drying was inadequate, diffusion of substances could be demonstrated and freezing damage was not apparent. Diffusion was manifested as an electron dense film over structural features such as triglyceride droplet profiles and the edges of the section; when this film was thick, X-ray signals for P, S, Cl, K and Ca could be detected from it, in different proportions to those found in the section. The frequency and intensity of diffusion were lowered by decreasing the temperature in the cryochamber from about 200 K +/- 5 K to 163 K +/- 5 K by forced evaporation of liquid N2 using an extra heater. The lowest incidence of diffusion was obtained in conjunction with this device, by leaving the sections in the cryochamber for at least 2 h during drying, either over a drying agent or under moderate vacuum. Such sections showed a narrow zone (A) at the edge that lacked obvious ice-crystal damage, a thicker zone (B) of moderate ice-crystal damage and the bulk of the interior (zone C) severely damaged by freezing. Qualitatively different, reproducible X-ray spectra could be obtained from ultrastructural features even in areas showing some signs of diffusion.